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4 <110> APPLICANT: Demmer, Jeroen 

5 Shenk, Michael Andrew 

6 Hall, Claire 

7 Fish, Steven A 

9 <120> TITLE OF INVENTION: Compositions isolated from forage 

10 grasses and methods for their use. 

13 <130> FILE REFERENCE: 11000. 1070U 

C--> 15 <140> CURRENT APPLICATION NUMBER: US/10/657 , 852B 

C--> 15 <141> CURRENT FILING DATE: 2003-09-09 

15 <150> PRIOR APPLICATION NUMBER: 60/409,557 

16 <151> PRIOR FILING DATE: 2002-09-09 
18 <160> NUMBER OF SEQ ID NOS : 44 
20 <170> SOFTWARE: FastSEQ for Windows Version 4.0 

22 <210> SEQ ID NO: 1 

23 <211> LENGTH: 841 

24 <212> TYPE: DNA 

25 <213> ORGANISM: Lolium perenne 

27 <400> SEQUENCE: 1 

28 ggatggtttg tgtatggata tatcatatat agcataccgc agctagctca gtccatggcg 60 

29 aaatgctggc agctgctgct cttcttggca ctcctcttgc cggcggcgag cgccgcgtcg 120 

30 tgccaccctg atgacctcta tgccctgcgg gacttcgccg gcaacctcag aggcgggggc 180 

31 gtcctcctcc gcgccgcctt gcccggcgcc tcgtgctgcg gctgggaagg tgtgggctgc 240 

32 gacggcgcaa gcggctgcgt caagagcttc cagatattgc tcaaagggct caccgccgct 300 

33 ggccgttcac tgggtaaggc gttcactcac atgccattac atgtgaagcc tagccaagga 360 

34 acactcgacg aagaccacaa tacaataact gggatcaaca atactgtcag atccgggagc 42 0 

35 aacaatgttg tttctgggaa cgataacact gtcatatccg ggaacaacaa cgtcgtgtcc 480 

36 gggagccaca acaccgtcgt atttgggggt gacaacttca taagtggaag ttaccatgtc 540 

37 gtatctggga accaccatgt tgtgactgac aacaagaatg ccgtatccgg ggaccacaat 600 

38 actgtatctg gaagccaaaa taccgtatcc gggaaccacc agatcgtatc tgggagccac 660 
3 9 agtaccgtat ccgggaacca caatacggta tctgggagaa acaattccgt atatgggaac 72 0 

40 aacaatattg tatctgggag caaccatgtt gtatatggga acaacaaagt cgtgacagga 780 

41 ggttaataat ctgtcactag attgttttaa tgcatcttct cggttcagtg taaaaaaaaa 840 

42 a 841 

44 <210> SEQ ID NO: 2 

45 <211> LENGTH: 959 

46 <212> TYPE: DNA 

47 <213> ORGANISM: Festuca arundinacea 

49 <400> SEQUENCE: 2 

50 ggcgacactt gcttggattc caatcaaggt ttcgtgctgg tttgtgtatg gatatatagc 60 

51 ataccgcagc tagctcaatt catggcaaaa tgctggcagc tgctactctt cttggcattc 12 0 

52 ctcttgccgg cggcgagcgc cgcgtcacgc caccctgatg acctccgcgc cctgcaggac 180 

53 ttcgccggca acctcagagg cgggggcgtt gtcctccgcg ccgccttgtc cggcggctca 240 

54 tgctgcgact gggaaggtgc gggctgcgac ggtgcaagtg gccgcgtcac gagtttccag 300 
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55 atattgctca aagggctcac caccgctggc cgttcactgg gtaaggcgtt cactaacatg 360 

56 ccattacatg tgaagtctag ccaaggaaca ctcgacgaag aacacaatac aataactggg 42 0 

57 atcaacaata ctgtcaaatc cgggagcaac aatgttgttt ctgggaacga taacactgtc 480 

58 atatccggga acaacaacgt cgtgtccggg agccacaaca ccgtcgtatt tgggggtgac 540 

59 aatttcctaa gcggtagcaa ccatgtcgta tctgggaacc accatgtcgt gactgacaac 600 

60 aagaatgccg tatccgggga ccacaatact gtatctggaa gccaaaatac cgtatccggg 660 

61 aaccaccata tcatatctgc gagccacagt accatatccg ggaaccacaa taccgtatcc 720 

62 gggagcaaca atttcgtatc tgggaacaac aatattgtat ctgggagcaa ccatgtcgta 780 

63 tatgggaaca acaaggtggt gacaggaggt taataatttg tcactggatt gtttccatgc 840 

64 atgttctcgg ttcagtgtag ctcacgatca cttggtgggg ccaatcacgt tatgtaactt 900 

65 catgtaagca taatttttcg tgcttttaat aaaacttccc tacagataaa aaaaaaaaa 959 

67 <210> SEQ ID NO: 3 

68 <211> LENGTH: 980 

69 <212> TYPE: DNA 

70 <213> ORGANISM: Lolium perenne 

72 <400> SEQUENCE: 3 

73 gcttgcattc caatcaaggt 

74 catgctgctg gtcttcttgg 

75 ccaccacgac gacctccacg 

76 cgtccgcctc cgcgccgcat 

77 cgaaacagca agcggccgcg 

78 catcccatcg tcgattggtg 

79 attggttggg gaggtaccaa 

80 ccagtcactc ggtatgggtt 

81 cgatgaagaa ccaaatacaa 

82 tgttgtttcc gggaatgaca 

83 caacaacact gttgtaactg 

84 agggacaaag catattgtta 

85 gtctggaagc ttccatactg 

86 tgtatccggg agcaaccata 

87 ttctgtaggt gcaggattgc 

88 tggagacaat cacgttatgt 

89 ccctttacat aaaaaaaaaa 

91 <210> SEQ ID NO: 4 

92 <211> LENGTH: 996 

93 <212> TYPE: DNA 

94 <213> ORGANISM: Festuca arundinacea 

96 <400> SEQUENCE: 4 

97 gacatagctt gcattccaat caaggtttct tgttcaatcc atgcctgaat acatggcaaa 60 

98 gtgttgcatg ctgctgctcc tcttggcctt catcctcttg caggtggccg gagcaacgtc 12 0 

99 gtggtcgtgc caccacgacg acctccgcgc attgaggggc ttcgccgaga acctaagcgg 180 

100 caaaggagcc gtccgcctcc gcgccgcatg gtccggcgcc tcatgctgca gctgggaagg 240 

101 tgtgggatgc gaaacagcaa gcggccgcgt cgcggcgttg cggctcccca agcgcggcct 300 

102 tggagggacc atcccatcgt cgattggtga gcttgatcac cttcgttgtt tggatctctc 360 
1Q 3 gggtaattca ttggttggga aggtaccaaa aagtttgcag atacggctct agagcctctc 42 0 

104 cactgatggc cagtcactcg gtatgggttc cattaacacg ctattgcatg tgagcagtaa 480 

105 cagaagaacc ctcgatgaag aaccaaatac aatatcaggg accaacaata gtgttggatc 540 

106 agggagcaac aatgttgttt ccgggaatga caacacggtc atatctggga ataacaacca 600 

107 tgtgtctggg agcaacaaca ctgttgtaac tggaagtgac aacactttag ttggtagcaa 660 



ttcttgttca atccatgcct gaatacatgg caaagtgttg 60 

ggttcatctt gcaggtggca ggagcaacgt cgtggtcgtg 120 

cgttgagggg cctcgctgag aacctaagcg gcaaaggagc 180 

ggtccggcgc ctcatgctgc agctgggaag gtgtgggatg 240 

tcgtggcgtt gcggctcccc aagcgcggcc ttggagggat 300 

agcttgatca ccttcgctat ttggatctct cgggtaattc 360 

aaagtttgca gatacggctc aagagcctca ccactgacag 42 0 

ccattaacat gctattgcat gtgagcagta gaagaacgct 4 80 

tatcagggac caacaatagt gttggatcag ggagcaacaa 540 

acacggtcgt atctgggaat aacaaccatg tgtctgggag 600 

gaagtgacaa tactgtagtt ggtagcaacc atgtcgtatc 660 

ctgataacaa taatgttgta tccgggaacg acaataatgt 72 0 

tatcagggga gcacaatacc gtatccggga gcaacaatac 780 

tcgtatctgg gagcaacaaa gtcgtaacag atggttaata 840 

ttccatcttc ccaagttcag tgtagcttac aatcaataga 900 

aacttcagga tatggcatac ttttccttta aataaagctt 960 

980 
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108 ccatgtcgta tcagggacaa agcatattgt tactgataac aataatgttg tatccgggaa 720 

109 cgacaataat gtgtctggga gcttccatac tgtatcaggg gagcacaata ccgtatctgg 780 

110 gagcaacaac actgtatccg ggagcaacca tgtcgtatct ggaagcaaca aagtcgtaac 840 

111 agatggttaa tattctgtag gtgcaggatt gcttccatct tcccaagttc agtgtagctc 900 

112 ataatcaatt gatggagaca atcacgttat gtaacttcag gatatggcat acttttcctt 960 

113 taaataaagc ttccctttac ataaaaaaaa aaaaaa 996 

115 <210> SEQ ID NO: 5 

116 <211> LENGTH: 1084 

117 <212> TYPE: DNA 

118 <213> ORGANISM: Lolium perenne 

120 <400> SEQUENCE: 5 

121 gacttgcatt ccaaaaaggt 

122 tggcgaaatg ttggctgctg 

123 cgtcgtgcca cctggatgac 

124 ggggtgccct tctccgtgga 

125 gctgcgatgg tacaagcggc 

126 gcggtaagct caagtcgctc 
12 7 ggattggtga gcttgaccac 
12 8 aggcacccaa tagtttgcac 

12 9 gtcgttcact aggtatggct 

130 ccctcgacga acaaacaaat 

131 acaatgctgt ttctgggaac 

132 ggagcaacaa caccattgca 

133 tatgtgggac caaacatatc 

134 atgtatctgg gagcttccat 

135 acactgtatc tggaagcaac 

136 aatgatttgt caggggattg 

13 7 tcggtgcagc tcacaatcac 

138 catcattctc cctgtttaaa 

139 aaaa 

141 <210> SEQ ID NO: 6 

142 <211> LENGTH: 1230 

143 <212> TYPE: DNA 

144 <213> ORGANISM: Festuca arundinacea 

146 <400> SEQUENCE: 6 

147 actcacttgc attccaaaaa aggtttcttg ctgagttgtt tgcgtacaca taattagaac 60 

148 accacaactc aatccatggc gaaatgttgg ctgctgctgc tcttcttggt ggtcctcttg 12 0 

149 ccggccgcga gcgcgacgtc gtgccacccc gatgacctcc gcgcgctgcg tggctttgtc 180 

150 gggaacctca atggcggggg tgtccttctt catggagcat ggtccggctc cttatgttgc 240 

151 gcctgggaag gcgtgggctg cgatggtaca agcggccgcg tcacggcatt gcggcttccg 300 

152 attagcctca aggattgcgg caagctcaag tcgctcaacc ttgccaacga tagactggtt 360 

153 ggcaccatcc cgtcgtggat tggtgagctt gaccaccttt gctacttggt tctctcggat 42 0 

154 aattcattgg ttggtaaggt acccaatagt ttgcagataa gactcaaggg cctcgccacc 480 

155 gctggtcgtt cactaggtat ggctttcgct aacatgccat tgcatgtgaa gggcaaccga 540 

156 agaacactcg acgaacaaac aaatacaata caggggacca acaacacagt tagatctggg 600 

157 aacgacaatg cagtttctgg gaacgacaac actgtcatat gtgggaacaa caacactgtg 660 

158 tctgggagca acaatactat tgtatctggg agtgacaata tcgtaactgg tagcaaccag 72 0 

159 gttgtatgtg ggaccaaaca tatcataact gataacaaca atgacgtatc cgggaacgat 780 

160 aacaatgtat ctgggagttc ccatactgta tccgggagcc acaatactgt atccgggagt 840 



ttcttgcata cacgtattta gaacaccaga acttaatcca 60 

ctgctcttct tggtgttcct cttgctggcc atgagcgcga 12 0 

ctccgcgcgc tgcggggctt tgtcgggaac ctcaatggcg 180 

acatggtctg gctcctcatg ctgcgattgg gaaggtgtgg 240 

cgcgtcacgg cgttgcggct tccgattagc ctcgaggact 300 

aaccttgcca acgaaagatt ggttggcacc atcccgtcgt 360 

cattgctact tggttctctc ggataattca ttggttggta 42 0 

aatagtttgc agataagact caagggcctc gccaccgctg 480 

ttcgctaaca tgccattgca tgtgaagggg aaccgaagaa 540 

acaatacatg ggaccaacaa cactgttaga tctgggaacg 600 

gacaacactg tcatatgtgg gaacaacaac actgtgtctg 660 

tctggcagtg acaatatcgt aactggcagc aaccatattg 720 

ataactgata acaacaatga cgtatccggc aatgataata 780 

actgtatccg ggagccacaa tactgtatct ggaagtaaca 840 

catgtcgtat ctggaagcaa caaactcgtg acaggagatg 900 

cttccatctt tcctaaagga gctctcaccc tagtccaagt 960 

ttggtaggga caatcgagtt atgtaacttc atggatatag 1020 

tatactttcc tgaaaatatc ttacataaat gctgaaaaaa 1080 

1084 
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161 aacaacactg tatctggaag caaccatgtc gtatctggga gcaacaaagt cgtgacagga 900 

162 gatgaatgat ttgtcagggg atcgtttcca tcttccctaa aggagcactc acccttgtcc 960 

163 aagttcagtg tagctcacag tcacttggta gggacaatcg agttatgtaa cttcatggat 102 0 

164 atagcctcat ttttctagtt taaatatact ttcctgaaaa tatcttacat acatgctgat 1080 

165 ataaatataa aggcggcttt catgctactg atgtatacca agcgtgtttt cttgtgtacg 1140 

166 aatttgcatg gacatgcagc tgatgtagac caagcgtgtt atatgtgata tgtgatgctt 1200 

167 taataaacat atttttgttg aaaaaaaaaa 123 0 

169 <210> SEQ ID NO: 7 

170 <211> LENGTH: 1212 

171 <212> TYPE: DNA 

172 <213> ORGANISM: Lolium perenne 

174 <400> SEQUENCE: 7 

175 gcttgcattc caaaaaggtt tcttgcgtac acgtatttag aagaccacaa cttaatccat 60 

176 ggcgaaatgt tggctgctgc tgctcttctt ggtgttcctc ttgctggccg tgtgcgcgac 12 0 

177 atcgtgccac ccagatgacc tccgcgcgct gcggggcttt gtcgggaacc tcaatggcgg 180 

178 gggtgtcctt ctccgtgaaa catggtctgg ctcctcatgc tgcgcctggg aaggtgtggg 240 

179 ctgcgatggt acaagcggcc gcgtcacggc gttgcggctt ccgattagcc tcgaggattg 3 00 

180 cggtaagctc aagtcgctca accttgccaa cgaaagattg gttggcacca tcccgtcgtg 360 

181 gattggtgag cttgaccacc attgctactt cgttctctcg gacaattcat tggttggtaa 420 

182 ggtacccaat agtttgcaga taagactcaa aggcctcgcc accgctggtc gttcactagg 480 

183 tatggctttc gctaacatgc cattgcatgt gaaggggaac cgaagaacac tcgacgaaca 540 

184 aacaaataca atacatggta ccaacaacac tgttagatct gggaacgaca atgctgtttc 600 

185 tgggaacgac aacacagtca tgtgtgggaa caacaacaca gtgtctggga gcaacaacac 660 

186 catttcatct ggcagtgaca atatcgtaac tggtagcaac catattgtat gtgggaccaa 72 0 

187 acatatcata actgataaca acaatgacgt atccggcaat gataacaatg tatctgggag 780 

188 cttccatact gtatccggga gccacaatac tgtatctggg agtaacaaca ctgtatctgg 840 

189 aagcaaccat gtcgtatctg gaagcaacaa agtcgtgaca ggagatgaat gatttgtcag 900 

190 gggattgttc catcttccct aaaggagctc tcacccttgt ccaagttcag tgcagctcac 960 

191 aatcacttgg taggggcaat cgagttatgt aacttcatgg atatagcatc attttcctat 1020 

192 agtttaaata tattttcctg aaaatatctt acatacatgc tgatatgaat atcaaaggcg 1080 

193 gctttcacgc agctgatgta tacgtgtttt cttatgtacg aatttgcatt gacatgcaga 1140 

194 gctgatgtag accaagcttg ttctatgtaa tatgtgatgc attaaacata tttttgttga 1200 

195 ataaaaaaaa aa 1212 

197 <210> SEQ ID NO: 8 

198 <211> LENGTH: 1064 

199 <212> TYPE: DNA 

200 <213> ORGANISM: Lolium perenne 

202 <400> SEQUENCE: 8 

203 gcacttactt gcattctaaa ataggtttct tgcataccac aactagctga atccatgggg 60 
2 04 ctgttgctgc tcttcttggc gttcctcttg ccagtggcat gcgcggcaac gtcgagttgc 120 
2 05 caccccgatg acctccgtgc cctgcggggc tttgccaaga accttggcgg cggaggcgtc 180 
2 06 ctcctccgca ccgcgtggtc cggcacctcg tgctgcgtct gggaaggtgt tggctgcaat 24 0 
2 07 ggcgcgagcg gccgcgtcac cacgttgtgg ctccctaggc gtggccttgc ggggaccatc 300 

208 acaggagcat ccttggccgg cctcgcgcgg ctggagtcac tcaaccttgc caacaacaga 360 

209 ctggtcggca ccatcccatc gtggattggt gagcttgacc accttctcta cttggatctc 420 

210 tcacataatt cattggttgg cgagctgccc aacctcaagg gcctcaccac cacaggtcat 480 

211 ttactaggta tggctttcac tagcatgcca ttggatgtga agcctaacag aagaactctc 540 

212 gccgtacaac caaatacaat atctgggacc aacaactcgg tcttatctgg gcgaaacaat 600 

213 actgtgtctg ggaatgacaa cactgtcata tcggggaaca acaatactgt gtctgggagc 660 
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222 
223 



214 ttcaacaccg tcgtaacggg aagtgacaat gtcttaactg ggagcaacca tgtcgtatct 720 

215 gggagaaacc atattgtaac tgacaacaac aatgctgtat ctggggacga caataatgtg 780 

216 tccgggagct tccataaagt atctggaagt cacaatacgg tatctgggag caacaatacc 840 

217 gtatccggga gaaaccatgt cgtatctggg agcaacaaag tcgtgacagg aggttaatga 900 

218 tatgttagtg gattgtttcc atcttcccta agggatctca cgtacttgac aaagttcagt 960 

219 gtagcactca atcacttggt ggggacaatc gggttatgta acgtcatgga tatagcatac 1020 

220 gtacttttcc tactttaaat aagaactttc ctataaaaaa aaaa 1064 
<210> SEQ ID NO: 9 
<211> LENGTH: 1246 

224 <212> TYPE: DNA 

225 <213> ORGANISM: Festuca arundinacea 

227 <400> SEQUENCE: 9 

228 gcttacttgc attctaaaat aggtttcttg cataccacag ctagctgaat ccatggggct 60 

22 9 gttgctgctc ttcttggggt tcctcttgcc agcagcgtgc gcggcaacgt cgagttgcca 120 

23 0 ccccgatgac ctccgtgccc tgcggggctt tgccaagaac gttggtggcg gaggcgtcct 180 

231 cctccgcacc gcgtggtccg gcacctcgtg ctgcgtctgg gaaggtgttg gatgcaatgg 240 

232 cgcgagcggc cgcatcacca cgttgtggct ccctaggcgt ggccttgcgg ggaccatcac 3 00 

233 aggagcatcc ttggccggcc tcgcgaggct ggagtcactc aaccttgcca acaacagact 360 

234 ggtcggcacc atcccatcgt ggattggtga gcttgaccac cttctctact tggatctctc 420 

235 acataattca ttggttggcg agctgcccaa ccgtttgcag atacggctca agggcctcac 480 

236 caccacaggt catttactag gtatggcttt cactaacatg ccattggatg tgaagcgtaa 540 

237 cagaagaact ctcgccatac aaccaaatac aatatctggg accaacaact tggtcttatc 600 

238 tgggcgaaac aatgtagttt ctgggaatga caacactgtc atatcggaga acaacaatac 660 

239 tgtgtctggt agcttcaaca ccgtcataac gggaagtgac aatgtcttaa ctgggagcaa 720 

240 ccatgtcgta tctgggagaa gccatattgt aactgacaac aacaattctg tatctgggga 780 

241 cgacaataat gtgtccggga gcttccataa agtatccgga agtcacaata cggtatctgg 840 

242 gagcaacaat accgtatcgg ggagaaacca tgtcgtatct gggagcaaca aaatcgtgac 900 

243 aggaggttaa tgatatgtta gtggattgtt tccatcttcc ctaagggatc tcacgtactt 960 

244 gacagagttc agtgtagcac tcaatcactt ggtggggaca atcgggttat gtaacttcat 102 0 

245 gggatatatc atacctttcc tactttaaat aaaaactttc ctataatatc ttacagacct 1080 

246 gagtatcaac agtggcttgg agctaatgta gaccaatcat atttgcttat gtacaaattc 1140 

247 gaattgtgga tgttgacatg tggtgattat ttctcgcttt ctattctgtg cgatgtttga 1200 

248 tgctttatta tactgattag gttgtggatc acagggaaaa aaaaaa 1246 

250 <210> SEQ ID NO: 10 

251 <211> LENGTH: 1008 

252 <212> TYPE: DNA 

253 <213> ORGANISM: Lolium perenne 

255 <400> SEQUENCE: 10 

256 caacaacact tgcgagtcac ttgcattgca ggaaaggttt cttattgaat ccatctatag 60 

257 catagcactg ctgaatccat ggcgaaatgc ttgatgctgc tgctctcctt cgcgttcctc 120 
2 58 ttgtcggtgg ccggcacggc gacggcgacg ccatgccacc gcgatgacct tcgcgcgctg 180 

259 cggggcttcg ctgagaacct gggcggcggc ggcgcaatca gcctccgcgc cgcgtggtca 240 

260 ggcgcctcat gctgcgattg ggaaggcgtt ggctgcgacg gtgccagcgg ccgtgtcacg 300 

261 gctttgtggc tccccaggag cggcctcacg gggccaatcc cgtcatggat ttgtcagctt 360 

262 caccacctac gctacttgga tctttcaggt aatgcattgg ttggcgaggt acccaagaat 420 

263 ctgcaggtac agctcaaagg catcaccaac atgccattgc atgtgatgcg taacagaaga 480 

264 tcactcgacg agcagcccaa tacaatttct gggagcaaca atactgtcag atccgggagc 540 

265 aaaaatgttc ttgctgggaa tgacaacacc gtcatatctg gggacaacaa tagtgtgtct 600 
2 66 gggagcaaca acactgtcgt aagtgggaat gacaataccg taaccggcag caaccatgtc 660 
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Please Note; 

Use of n and/or Xaa have been detected in the Sequence Listing. Please review the 
Sequence Listing to ensure that a corresponding explanation is presented in the <220> 
to <223> fields of each sequence which presents at least one n or Xaa. 

Seq#:16; Xaa Pos . 124 
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PATENT APPLICATION: US/10/657 , 852B TIME: 11:07:26 

Input Set : A:\correctedl070Useqlist.TXT 
Output Set: N:\CRF4\09212005\J657852B.raw 

L:15 M:270 C: Current Application Number differs, Replaced Current Application No 
L:15 M:271 C: Current Filing Date differs, Replaced Current Filing Date 
L:466 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:16 after pos.:112 
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